IL-12 induces specific cytotoxicity against regenerating hepatocytes in vivo.
Although impaired liver regeneration is thought to be a major cause of death in patients with fulminant hepatitis, the mechanisms are not well defined. Since IL-12 synthesis has been reported to be up-regulated in murine hepatitis virus infection, we studied the influence of continuous IL-12 stimulation on murine liver regeneration using flow cytometric and functional analyses. In non-hepatectomized mice, interestingly, the number of hepatic NK cells was significantly decreased on day 7, after six IL-12 injections, and day 14, after 13 IL-12 injections. The number of hepatic NKT cells was markedly increased on day 7 and day 14 of daily IL-12 treatment. The cytotoxic activity of hepatic lymphocytes against both YAC-1 and p815 cells was enhanced on day 2, after single IL-12 injection, and day 7, after six IL-12 injections. In contrast, hepatic lymphocytes isolated 24 h after partial hepatectomy with IL-12 pretreatment did not show any cytolytic activity against either YAC-1 cells or p815 cells. However, continuous IL-12 stimulation resulted in a significantly higher serum alanine aminotransferase (sALT) level 24 h after the partial hepatectomy as compared with sALT levels in mice subjected to either partial hepatectomy or IL-12 pretreatment alone. On the other hand, the expression of hepatic TNF-alpha mRNA was markedly enhanced by continuous IL-12 stimulation even 24 h after partial hepatectomy, as compared with that in non-treated mice and hepatectomy alone. Simultaneous administration of anti-tumor necrosis factor (TNF)-alpha mAb completely inhibited IL-12-induced in vivo enhancement of liver damage after partial hepatectomy. In conclusion, IL-12 induces the specific cytolytic activity against regenerating hepatocytes in vivo mainly through the enhancement of TNF-alpha synthesis.